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(71) We, Conrajl AB, a Swedish body 
Corporate of Lidmansvagen 7, 724 61 
Vasteras. Sweden, do hereby declare the in- 
vention, for which we pray that a patent 
5 may be granted to us. and the method by 
which it is to be performed, to be parti- 
cularly described in and by the following 
statement : — 0 
ia c TU * P«sent invention relates to a device 
10 for weighing railguided vehicles such as rail- 
way wagons, trucks of different kinds, trains 
overhead cranes, or hopper cars. 

k? own ***** vehicles on rails can be 
weighed by means of platform scales ar- 
15 ranged in weighing pits in the path of the 
vehicle. One example of such a scale for 
railway wagons is shown, for instance, in a 
phamphlet from Toledo called Toledo Steel 
Master Levers printed in the U.S. A by Toledo 
20 Scale Corporation, Toledo. Ohio 43612. On 
the upper surface of the platform a rail of 
some kind, for instance a channel beam for 
a rubber wheel or a railway rail for rail- 
way car wheels is arranged, with its upper 
is surface in the same plane as the upper sur- 
faces of the fixed rails outside the scale, but 
disconnected from the fixed rails by an open 
joint at each end, so that the rail section 
carried by the scale is free to move vertic- 
M ally. The load is sensed by means of, for 
instance, a mechanical weighing system or 
loads cells. The requirement for a stiff and 
solid support for a scale has in existing sys- 
terns been provided by extensive and expen- 
35 sive scale foundations, which means that 
these systems are fixed, in position, and can- 
not be moved to the most suitable position 
for weighing, for instance during loading of 
railway cars from ships. 
40 It is further unsuitable to arrange such 
a weighing device in a rail system for rail- 
way cars where the trains must be allowed 
to pass the escale at full speed when the 
cars are not to be weighed. Such an in- 
45 spallation would lead to abnormal wear in 
the joint between the weigh platform and ad- 
joining rails in addition to imposing damag- 
ing stresses on the weighing device. For 
weighing railway cars in particular, a lai^e 
50 number of other devices are known which 
are based on the principle that a section of 



the rail system contains some kind of scale 
which is fixed, in position, and which senses 
the load via the upper surface of the rail, 
or via another rail replacing the main rail. 55 

Examples of such known systems are 
o™ n £J n J* ritish Patent Specification Nos. 
820,969, 797.161 and 832^389 and other 
forms are shown in U.S. Patent Specification 
S°" ™ 5 ; 6 ^ £ erman p * tent Specification 60 
No. DBP 1,079.338, French PatentSpecifica- 
tion Nos. 1,292,587, 974,974 and Swedish 
Patent Specification No. 217,810. 

It is an object of the present invention to 
eliminate the extensive and expensive scale 65 
foundation required by known weighing de- 
vices whilst obtaining acceptable weighing 
accuracy. Furthermore it should, with a 
device according to the present invention, 
be possible to weigh both stationary vehicles 70 
in motion with an accuracy equal to or ex- 
ceeding the accuracy attained with known 
stationary devices. 

9 According to a first aspect of the present 
invention there is provided a device for 75 
weighing a rail-guided vehicle, which device 
comprises a frame portion adapted to be sup- 
ported by feet or webs of rails, or by rail 
support means so that the frame portion is 
movable in accordance with flexion of the 80 
rails the frame portion including two beams 
which are spaced apart from one another 
and which are adapted to extend trans- 
versely relative to the rails, load sensing 
means supported by the frame portion, and 85 
a vehicle supporting means which is sup- 
ported by the load sensing means, the vehicle 
supporting means having two vehicle sup- 
porting portions which are adapted to extend 
parallel to and adjacent respective rails, the 90 
vehicle supporting portions being connected 
for angular movement relative to One an- 
other about an axis substantially perpen- 
dicular to the vehicle supporting portions 
and in the plane thereof so that the vehicle 95 
supporting portions are movable in accord- 
ance with movement of the frame portion. 

According to a second aspect of the pre- 
sent invention there is provided a device for 
weighing a rail-guided vehicle, which de- 100 
vice comprises a frame portion, supported 
by feet or webs of rails, or by rail support 
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means, so that the frame portion is movable 
in accordance with flexion of the rails, the 
frame portion including two beams which 
ar _f. spaced apart from one another and 
5 which extend transversely relative to the 
rails, load sensing means supported by the 
frame portion, and a vehicle supporting 
means which is supported by the load sens- 
ing, means, the vehicle supporting means 
10 having two vehicle supporting portions which 
extend parallel to and adjacent respective 
rails, the vehicle supporting portions being 
connected for angular movement relative to 
one another about an axis substantially per- 
15 pendicular to the rails and in the plane there- 
of so that the vehicle supporting portions 
are movable in accordance with movement 
of the frame portion. 
A . device wording to the invention can 
20 for instance be arranged in an existing rail 
system without need for modification there- 
in, and the device can be easily moved to 
the most suitable position with regard to, for 
instance, the loading process. Hereby the de- 
25 vice becomes an integrated part of the rail 
system and, since the device is not mounted 
in a large scale foundation having different 
elastic properties from the rail system itself, 
a weighing device according to the invention 
30 accordingly will follow the movement of the 
rails so that a perfectly defined force on the 
load sensing means is obtained indepen- 
dent of the elastic properties of the rail and 
the rail foundation. It is even possible to 
35 tolerate different elastic properties in the two 
opposing rails at the point where the device 
is mounted so that one rail attains a dif- 
ferent slope than the other, without influence 
on the weighing result. Because the sta- 
40 tionary scale foundations and scale platforms 
have been eliminated, one has further ob- 
tained the advantage, that if the device ac- 
cording to the invention malfunctions, it can 
easily be removed from the rail system so 
45 that normal traffic across the weighing sta- 
tion is not disturbed. 

In one embodiment of the invention the 
device is provided with rollers or wheels so 
that the weighing device can be moved, 
50 possibly through remote control, along the 
rail system. The device can even be pro- 
vided with devices so that it can be auto- 
matically or manually locked in an inoper- 
ative position whereby vehicles can pass 
55 over the weighing device without contacting 

The device according to the invention is 
exceptionally suitable for use in connection 
with automatic loading or unloading sta- 

60 tions for different types of bulk material such 
as coal, ore, scrap, lumber or grain, in which 
the loading process can be automatically 
controlled by means of signals so that the 
load in the car is suitably distributed and 

65 where the weight data can be used as a 



basis for invoicing. The cost savings that can 
achieved in this way are substantial be- 
cause of increased utilisation of cars and 
thereby reduced labour costs, and because 
trie risk of overload and incorrect loading 70 
is eliminated, thereby avoiding necessary 
time consuming and expensive reloading It 
is also possible to check that safety stan- 
dards for cars and railways are not ex- 
ceeded and the risk of a derailment because 75 
ot incorrect load distribution is reduced As 
an example of such an automatic loading 
station can be mentioned a modern ore 
?ua m whlch a ^nnel is arranged through 
tne depot and loading openings are arranged 80 
in the ceiling of the tunnel. The ore is 

un?Jfl in » tQ ^ he cars m a train Posing 
under the loading openings. There can be 
a large number of loading openings and these 
can be used alternatively. In order to obtain 85 
maximum utilisation and best possible move- 
ment of the train each car must be weighed 
and the loading controlled so that all cars are 
fully and equally loaded. 

With known weighing technology it has 90 
been necessary to build a scale foundation 
and a scale for each possible position, which 
is a very large investment and causes an 
aJmost impossible service situation when the 
process is continuous. 95 

With the device according to the present 
invention, however, only as many weighing 
devices are required as are actually used 
in each instance and each system costs only 
about } of the cost of a conventional system. 100 
furthermore it is possible to replace the 
entire system for service in a short time, 
Sbed loadin S Process is hardly dis- 

, With a device according to the invention it 105 
is very simple to automate even existing 
systems without shutdowns, which is entirely 
impossible with a conventional system 

Another important application for the in- 
vention is loading and unloading of bulk 110 
material from ships to railway cars or vice 
versa. Because ships are of different lengths 
and have different distances between hatches 
and are positioned at the pier in the order 
tHey arrive, a scale for weighing the rail- 115 
way cars must quickly be placed in a suit- 
able weighing position. It is thus evident that 
the present invention can replace most of 
the known stationary systems with good tech- 
nical and economical effect. ~ J20 

For a better understanding of the pre- 
sent invention and to show how the same 
may be carried into effect reference will 
now be made by way of example, to the 
accompanying drawings in which:— J25 

Figure la shows a cross section through a 
weighing device according to the invention, 
wherein the load sensing means are load 
cells of compression type; 
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Figure \b shows a section taken along the 
line A — A in Figure la; 

Figure 2 shows a detail of part of an- 
other weighing device according to the in- 
5 yention, wherein the load cells are shear sens- 
ing transducers; 

Figure 3 shows a detail of part of an- 
other weighing device according to the inven- 
tion, wherein the load cells are bending 
1 0 stress sensing transd ucers. 

Figure 4a shows a section taken along 
the line B — B in Figure lb, 

Figure 4b shows a section taken alone the 
line C— C of Figure 76, 
15 Figures 5 and 6 show part of respective 
weighing devices according to the invention, 
the devices being adapted for weighing ve- 
hicles having widened wheels, 

Figure la shows a cross section taken 
20 along the line A— A in Figure lb of another 
weighing device according to the invention, 

Figure lb shows a plan of the weighing 
device according to Figure 7a t 

Figure 7c shows a detail of Figure la with 
25 an eccentric pin in an opposite position. 

Figures 8 and 9 show part of respective 
weighing devices, according to the invention, 
provided with means for moving the devices 
along the main rails; 
30 Figure 10a shows a section, taken along 
the line B— B in Figure 106, of another de- 
vice in accordance with the present inven- 
tion, 

Figure 106 shows a section taken along 
35 the line A— A of Figure 10a, and 

Figure 10c shows a plan view of the de- 
vice of Figure 10a. 

Figure la shows a weiging device accord- 
ing to the invention in which the load is 
40 transmitted via the flanges 1 of the vehicle 
wheel to rail portions 2 of a vehicle sup- 
porting means 3 of the weighing device and 
is transferred therefrom through load cells 
4. The rail portions 2 can be removed 
45 from the vehicle supporting means for re- 
placement, when worn. 

The rail portions 2 are connected, by an 
intermediate portion of the vehicle support- 
ing means 3, the intermediate portion being 
50 flexible such that the rail portions 2 are 
movable relative to one another about an 
axis substantially perpendicular to the 
rails and in the plane thereof. 
The load cells 4 are supported by a frame 
55 part which comprises two beams 5 which 
rest in recesses in carrier rails 9 fitted to 
the rail profiles. The carrier rails 9 rest 
against the upper surface of the rail feet 10, 
and against the webs of the rails, which up- 
60 stand from the rail feet 10. The carrier 
rails 9 are arranged to restrain lateral and/ 
or longitudinal movement of the frame part 
relative to the rails and to transmit a ver- 
tical force on the frame part to the rail feet 
65 10. Figure 16 shows that the rail portions 2 
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are provided with inclined end sections 6 and 
a higher middle section 7 so that a wheel 
passing over the scale will roll up-hill as 
the rail portions 2 are contacted by the 
flange 1 and, when it is on the middle sec- 70 
tion, the wheel is entirely free from the 
rail and supported by the vehicle support- 
ing means 3. 

The load cells are protected against side 
loads by means of tie rods 8 which are rigid 75 
in the horizontal direction but flexible in 
the vertical direction. 

In those cases where load cells 4 are used, 
which by themselves can withstand existing 
side forces, for instance shear sensing trans- 80 
ducers of the type comprising a beam ar- 
ranged to be deflected under a load exerted 
thereon by a vehicle supporting portion, 
such tie rods are of course unneeded, as 
shown in the Figures 2, and 7a— 85 

By introducing rails 9 between the frame 
part and the main rails as shown in Figures 
la and lb, it is possible, without disassem- 
bly of the main rails to quickly install the 
frame part. Each rail 9 is fixed to the 90 
main rail by means of fastening members 
11. tor instance clamps (see also Figures 
10**— c and 4a) which are clamped on the 
inner part of the rail foot. The locking can 
of course even be performed more per- 95 
manentJy in many other ways, for instance 
through stops welded to, or mounting holes 
disposed in the feet or webs of the rails or 
means mounted in the rail foundation. This 
is for instance suitable when there are a 100 
limited number of weighing positions be- 
tween which the scale is to be moved 

Figure 2 shows how the beams 5 of the 
frame part can be designed so that the load 
trom the vehicle is supported by a surface 105 
adjacent the centre line of the rail foot 10. 
Figure 2 also shows how the beams 5 of 

£?k *£ par ?, ca " ^ su PPorted against the 
web of the rail. The beams 5 of the frame 
part can alternatively be supported by the 110 
rail foundation 16, as shown in Figure 3, or 
by another support between the rails, where- 
by it can, for instance, be supported against 
the inner edge of the rail foot 10. 

Figures 4a, b and la—c show an em- 115 
bodiment comprising a frame part which in- 
cludes two parallel beams 5, which are ar- 
ranged transversely relative to the rails and 
provided with pins 14 in each end. which 
fit m recesses 15 (see Figure 4b) on carrier 120 
rails 9 mounted on the main rails. These 
beams can either be unconnected to each 
other or interconnected. According to this 
embodiment the beams 5 are interconnected 
by means of a shaft 22, which is pivotaliv 125 
journalled in each beam so that the beams 
5 can move relative to one another about 
an axis substantially parallel to the rails and 
in the plane thereof. The vehicle supporting 
means also comprises two parallel beams 3* 130 
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which are connected to allow for relative 
rotation by means of a horizontal axle 12. 

In Figures la and 7c it can be seen that the 
axle 12 has been provided with eccentric 
^ pins 13 at its ends and that the vehicle sup- 
porting beams 3 have been provided with 
corresponding journals, so that the device 
can be lowered and the scale locked when 

m the . Joshing device is in an inoperative 
position. Figure la shows the device in 
position for weighing, while Figure 7c shows 
the position with the axle turned 180°, so 
that the vehicle supporting means is forced 
to turn through the action of the eccentric 

io mechanisms so that the load carrying surface 
lowered to a position below the wheel 
flanges. The turning of the axle can be 
effected either manually with a handle 21 or 

™ u y means of a motor so that it can simply 

*v be remote controlled. The desired lowering 
can of course also be obtained by means 
of jacks or removable shims. 

Instead of using an axle 12 the ends of 
which are pivotally mounted in journals of 

25 the vehicle supporting beams 3, the beams 
3 may be rigidly connected to respective 
ends of an axle member which can twist 
about its axis to allow for relative rotational 
movement of the beams 3. 

30 Figures 5 and 6 show respective alter- 
native embodiments in which the wheels of 
the vehicles have been made wider than 
the rail itself at the weighing stations, so 
that the vehicle supporting part can coopera- 

35 ate with the part of the wheel which is out- 
side and inside, respectively, the main rail. 

In order to reduce the effect of the coup- 
ling between the cars in the train, one or 
more of the cars preceding and following 

40 the car being weighed can be arranged on 
the same level as the car which is being 
weighed. 

Figures 8 and 9 show devices in accord- 
ance with the present invention in which the 

45 frame part 5 is provided with extendable 
wheels 17 or 18 arranged to roll either on 
the top surface of the rail between different 
weighing stations, or on the upper surface of 
the rail foot. In the latter case one gains 

50 the advantage that the weighing device can 
be moved under a train standing on the 
main rail. 

Figures IGo — c show an embodiment com- 
prising a vehicle supporting part 3 having 

55 flanges 21 at opposite edges thereof. The 
wheels of a vehicle ride on the flanges 21, 
in use of the device, and the vehicle sup- 
porting part 3 is flexible such that the flanges 
21 are movable relative to one another about 

60 an axis substantially perpendicular to the 
main rails and in the plane thereof. The 
main rails each have a cut-uut portion 20 so 
that the width of the main rail is reduced at 
the weighing station, and the flanges 21 are 

65 disposed within the profile of the main rail 



wheel supporting portions which are remote 
from the flanges 21. The vehicle wheels 
are thus supported by the flanges 21 on part 
of the normal load periphery of the wheels 
and not on the flanges of the wheels. The 70 
mam rails have a depression 19 at the 
weighing station and the wheel supporting 
surfaces of the flanges 21 are exactly in the 
same plane as the wheel supporting surfaces 
of the main rail wheel supporting portions 75 
which are remote from the flanges 21. This 
permits a smooth movement of vehicles over 
the weighing device because the wheels are 
not lifted by the flanges 21. Furthermore, 
the weighing accuracy is entirely indepen- 80 
dent of wear of the vehicle wheels which 
could otherwise affect the weighing due to 
differences in the height of the wheel flanges 
of different vehicles. 

WHAT WE CLAIM IS : — 
1. A device for weighing a rail-guided 
vehicle, which device comprises a frame por- 
tion adapted to be supported by feet or 
webs of rails, or by rail support means so 90 
that the frame portion is movable in ac- 
cordance with flexion of the rails, the frame 
portion including two beams which are 
spaced apart from one another and which are 
adapted to extend transversely relative to 95 
the rails, load sensing means supported by 
the frame portion, and a vehicle support- 
ing means which is supported by the load 
sensing means, the vehicle supporting means 
having two vehicle supporting portions which 100 
are adapted to extend parallel to and adja- 
cent respective rails, the vehicle supporting 
portions being connected for angular move- 
ment relative to one another about an axis 
substantially perpendicular to the vehicle 105 
supporting portions and in the plane thereof 
so that the vehicle supporting portions are 
movable in accordance with movement of 
the frame portion. 

2. A device according to claim 1, where- 110 
in the beams of the frame portion are con- 
nected for angular movement relative to one 
another about an axis substantially parallel 
to the vehicle supporting portions and in 
the plane thereof. 115 

3. A device according to claim 1 wherein 
the frame portion is directly supported by 
rail support means, 

4. A device according to claim 1 where- 
in the frame portion rests in carrier means 120 
supported by the feet or webs of main rails, 
or by rail support means. 

5. A device according to claim 4, where- 
in the carrier means is arranged to restrain 
lateral and /or longitudinal movement of the 125 
frame portion relative to the rail and is ar- 
ranged to transmit a vertical force on the 
frame portion to a foot portion of the rail 
which foot portion is adjacent a rail por- 
tion upstanding from the foot of the rail. 130 
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6. A device according to claim 5, where- 
in the carrier means comprises two carrier 
rails which rest on the upper surface of the 
rail feet, the carrier rails being provided 

5 with recesses intended to support the beams 
of the frame portion. 

7. A device according to any one of the 
preceding claims, wherein the vehicle sup- 
porting portions each have end portions 

10 which are inclined to a higher intermediate 
portion intended to cooperate with a respec- 
tive wheel of a vehicle so that in use of 
the weighing device, the load on the rails 
is transferred to the vehicle supporting 

15 means when the wheels are over the weigh- 
ing device. 

8. A device according to any one of the 
preceding claims, wherein the frame por- 
tion is provided with wheels, the wheels be- 

20 ing movable from a first position in which 
the wheels do not engage the rails, to a 
second position in which the wheels can roll 
on the rails. 

9. A device according to any one of the 
25 preceding claims, wherein each vehicle sup- 
porting portion comprises a beam. 

10. A device according to any one of 
the preceding claims, wherein each vehicle 
supporting portion is rigidly connected to a 

30 connecting member which, in use of the de- 
vice, extends transversely of the rails. 

11. A device according to any one of 
claims 1 to 9, wherein each vehicle sup- 
porting portion is pivotally connected to a 

35 connecting member which extends, in use of 
the device, transversely of the rails. 

12. A device according to claim II, 
wherein the vehicle supporting portions arc 
connected by an axle member portions of 

40 which are eccentrically journalled in a re- 
spective vehicle supporting portion, means 
being provided for rotating the axle member 
whereby the weighing device is displaceable 
from an operative position wherein the 

45 wheels of a vehicle roll on the vehicle sup- 
porting portions, to a lower inoperative 
position wherein the wheels of the vehicle 
cannot roll on the vehicle supporting por- 
tions. 

50 13. A device according to any of preced- 
ing claims wherein each vehicle supporting 
portion comprises a rail on which the wheels 
of the vehicle roll, the rail being removable 
when worn, from the vehicle supporting por- 

55 tion for replacement. 

14. A device according to any one of the 
preceding claims, wherein the weighing de- 
vice is held in position in the longitudinal 
direction of the rails by means of clamps 

60 clamped on the foot of the rails or by means 
of stops welded to, or mounting holes dis- 
posed in, the foot or web of the rails. 

15. A device according to any one of the 



preceding claims, wherein the load sensing 
means comprises at least one shear sensing 65 
transducer including a beam which is de- 
flected under a load exerted thereon by the 
vehicle supporting portion. 

16. A device for weighing a rail-guided 
vehicle, which device comprises a frame 70 
portion, supported by feet or webs of rails, 

by rail support means, so that the frame por- 
tion is movable in accordance with flexion 
.of the rails, the frame portion including two 
beams which are spaced from one another 75 
and which extend transversely relative to the 
rails, load sensing means supported by the 
frame portion, and a vehicle supporting 
means which is supported by the load sens- 
ing means, the vehicle supporting means hav- 80 
ing two vehicle supporting portions which 
extend parallel to and adjacent respective 
rails, the vehicle supporting portions being 
connected for angular movement relative to 
one another about an axis substantially per- 85 
pendicular to the rails and in the plane there- 
of so that the vehicle supporting portions are. 
movable in accordance with movement of 
the frame portion. 

17. A device according to claim 16, 90 
wherein the width of wheel supporting rail 
portions adjacent the vehicle supporting por- 
tions of the vehicle supporting means is less 
than the width of wheel supporting rail por- 
tions which are remote from the vehicle sup- 95 
porting portions of the vehicle supporting 
means. 

1 8. A device for weighing rail-guided ve- 
hicles substantially as hereinbefore described 
with reference to, and as shown in, Figures 100 
\a and \h of the accompanying drawings. 

19. A device far weighing rail-guided ve- 
hicles substantially as hereinbefore described 
with reference to, and as shown in Figure 2 

of the accompanying drawings. ~ 105 

20. A device for weighing rail-guided ve- 
hicles substantially as hereinbefore described 
with reference to, and as shown in, Figure 
3 of the accompanying drawings. 

21. A device for weighing rail-guided 110 
vehicles substantially as hereinbefore des- 
cribed with reference to, and as shown in, 
Figures 4a, 4b, la, lb and 7c of the accom- 
panying drawings. 

22. A device for weighing rail-guided ve- 115 
hides substantially as hereinbefore described 
with reference to, and as shown in, Figure 5 

of the accompanying drawings. 

23. A device for weighing rail-guided 
vehicles substantially as hereinbefore des- 120 
cribed with reference to, and as shown in, 
Figure 6 of the accompanying drawings. 

24. A device according to claim 1, sub- 
stantially as hereinbefore described with re- 
ference to, and as shown in Figure 8 of the 125 
accompanying drawings. 
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25. A device according to claim 1. sub- 
stantially as hereinbefore described with re- 
ference to, and as shown in. Figure 9 of the 
accompanying drawings. 

26. A device for weighing rail-guided ve- 
hicles substantially as hereinbefore described 
with reference to, and as shown in. Figures 
10fl t 106 and 10c of the accompanying draw- 
ings. 
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